Objective: This study was designed to evaluate the nutritional quality and key essentialnutrients in indigenous foodsconsumed by vulnerable groups to identify practical applications for alleviation of hunger and malnutrition in Kenya.Plant foods such as cereals, legumes and vegetables possess high nutritive value and functional properties which are associated with positive health and nutrition. Methodology and results: The indigenous foods were identified and selected on the basis of common food ingredients used by vulnerable groups in Kenya. They were evaluated for their nutritional composition, amino acid and fatty acid profiles using standard methods. The foods contained 6-44% protein; 11-43% fat; 324-497 kcal energy; 15-57% carbohydrates; 25-328 mg/100g calcium; 1.0-51 mg/100g iron; 44-1320 mg/100g magnesium among others.The indigenous vegetables exhibited 3.2-63 mg/100g vitamin C and 0.7-5.1 mg/100g β-carotene contents while the grains showed 22-110 µg/100g folic acid, 1.2-17.7 mg/100g niacin andhigh B Vitamins content. The total essential amino acid content ranged from 0.9 to 12.8% whilefatty acid levels were 4.8-33.6% palmitic, 1.5-9.0% stearic, 2.2-53.9% oleic, 4.5-53.7% linoleic and 0.9-60.4% α-linolenic acids.
INTRODUCTION
The challenge for agricultural practices to increase food production and obtain food security still persists after 40 years of the green revolution (Hobbs, 2007) .
Poverty and food insecurity seriously constrain the accessibility of nutritious diets that have high protein quality, adequate micronutrient content and Journal of Applied Biosciences 67:5277 -5288 ISSN 1997-5902 bioavailability, macronutrients and essential fatty acids, and high nutrient density (Omueti, 2009) . The typical diets of vulnerable populations with high prevalence of malnutrition and under nutrition consist predominantly of starch-rich staples, such as a cereal or tuber, with limited amounts of fruits, vegetables, legumes and pulses (Solomon &Owolawashe, 2007) . Such diets are bulky, have low nutrient density and poor bioavailability of minerals and vitamins and therefore result in impaired growth, development and a host of chronic diseases. Investigations on economically viable indigenous food ingredients as alternative strategies to curb under nutrition and food insecurity are of utmost importance to broaden the essential nutrient sources for human beings (Barba de la Rosa et al., 2009) . Faced with increasing food shortages, agriculturalists and food scientists are becoming increasingly interested in previously neglected tropical grains and indigenous vegetables such as finger millet, amaranth grain, pigeon pea, field bean, pumpkin, sweet potatoes drumstick leaves, amaranth leaves and pumpkin leaves (Islam 2006) . Indigenous foods are foods that have their origin in a region, are culturally acceptable and adapted to the local climatic conditions which have been consumed traditionally by the inhabitants as opposed to exotic foods which have been introduced from other regions of the world. Indigenous foods are rich and inexpensive sources of protein, carbohydrates, dietary fibre, minerals and vitamins to millions of peoples in developed and developing countries, and are some of the basic foods of the indigenous populations of Africa (Luthria& Pastor-Corrales, 2006) . Further, adaptation to adverse environmental conditions, resistance to pests, cultural acceptability and sufficient nutritional qualities are the key advantages of these indigenous foods. In developing countries like Kenya, due to high cost and limited access to animal food products that provide high intakes of minerals such as iron and zinc, the main dietary sources of minerals are cereals and legumes. Traditional plant foods are believed to be highly nutritious; containing high levels of both vitamins and minerals (Orech et al., 2007) . The first Millennium Development Goal is to "eradicate extreme poverty and hunger by 2015" and the nutrition indicator in Kenya is "to halve the prevalence of underweight in children less than five years old from 35.5 per cent in 1990 to 16.25 per cent in 2015 " (CBS/MPHS/ORC, 2010 . Malnutrition has been defined as inadequate or excess intake of one or more nutrients. Under nutrition appears when nutritional reserves are depleted and nutrient and energy intake is insufficient to meet the day-to-day needs or added metabolic stress (WHO/WFP/UNICEF, 2008). The state of food insecurity in the world estimates the total incidence of undernourishment in the developing countries at 780-798 million in 1999 780-798 million in /2001 780-798 million in (FAO, 2005 . In Kenya, malnutrition accounts for 38% of all deaths in children under five years of age, of which 4% is as a result of severe, and 34% a result of mild and moderate malnutrition (WHO/WFP/UNICEF, 2008). Malnutrition has always been a concern of the underprivileged in the developing countries including Kenya. The incidence of micronutrient malnutrition among the vulnerable groups in Kenya, necessitate the need to explore underutilized indigenous foods to overcome nutritional disorders.Vulnerable groups are the population groups living with severe health problems and compromised immunity level due to inadequate food intakes and poverty.Dietary diversification is the most important factor in ensuring intake of adequate nutrients from indigenous foods. Lack of diversity in basic staple foods creates poverty traps and negatively affects longer-term food security. Data on nutrient composition of indigenous foods with potential to address nutrition and food security in Kenya is still very limited in spite of the incidences of hunger and malnutrition. The objective of this study was therefore to evaluate and identify the important nutritional qualities of indigenous food ingredients for use in alleviating hunger and malnutrition especially among the vulnerable groups in Kenya. The remaining percentage was represented carbohydrates by difference. Energy was calculated from fat, carbohydrate and protein contents using Atwater's conversion factors. Ascorbic acid was determined following the AOAC (2000) official method 967.21 by titration with the 2-6 dichlorophenolindophenol reagents. Total carotenoids and β-carotene were also analyzed according to standards methods of AOAC (2000) . The vitamins, vitamin B1, vitamin B2, niacin, and folic acid were analyzed according to the fluorometric method of AOAC (1990) procedure number 953.17 for vitamin B1 which involved extraction with 0.1 N HCL for 1h, autoclaving (20min/109 °C ), centrifugation (20min/3500 rpm), oxidation and fluorescence measurements of thiochrome compound. Vitamin B2 was extracted with dilute mineral acid (0.1 N HCL for 30-60 min), followed by enzymatic digestion of starch with takadiastase using modified AOAC fluorometry method 985.31; Folate was analyzed using microbiological assay-Trienzyme procedure (45.2.09), official method 2004.05; Niacin was extracted by autoclaving the samples with 0.5M mineral acid and NAD glycohydrolase using modified AOAC method 975.41 (Ball, 2005) . The samples for minerals were digested with concentrated nitric acid, sulphuric acid and perchloric acid (10:0.5:2, v/v) and mineral constituents (calcium, iron, magnesium, potassium, phosphorus, sodium, and zinc) were determined using inductively coupled argon plasma atomic emission spectroscopy (ICP-AES, Jarrel-Ash). The mineral contents were quantified against standard solutions of known concentrations which were analyzed concurrently. Amino acids analysis: The amino acid profiles were determined according to standard methods of the Official Journal of the European Union (2009). The free amino acids were extracted with dilute hydrochloric acid. Coextracted nitrogenous macromolecules were precipitated with sulfosalicylic acid and removed by filtration then the filtered solution was adjusted to pH 2.20. The total amino acids were oxidized at 0 °C with performic acid/phenol mixture. Excess oxidation reagent was decomposed with sodium disulphite. The oxidized or unoxidised sample was hydrolyzed with hydrochloric acid (3.20) for 23 hrs and the hydrolysate adjusted to pH 2.20. The amino acids were separated by ion exchange chromatography and determined by reaction with ninhydrin with photometric detection at 570 nm (440 nm for proline). For the determination of tryptophan, the sample was hydrolysed under alkaline conditions with saturated barium hydroxide solution and heated to 110 °C for 20 hrs. After hydrolysis internal standard was added in the hydrolysate. The amino acids and internal standards were measured using an amino acid analyzer (Eppendorf-Biotronic LC 3000, LaborserviceOnken, 63584 Grȕndau, Germany). Extraction and GC-MS analysis of fatty acid methyl esters (FAME): Accelerated solvent extraction technique was used for sample extraction, using a combination of elevated temperature (80 -100 °C) and pressure (2500 psi) with the liquid solvents. Compressed gas was used to purge the sample extract from the cell into a collection vessel. The solid flour was enclosed in a sample cartridge, filled with an extraction solvent and sued to statically extract the sample. Methyl esters were prepared by transmethylation using 0.5 M KOH in methanol and nhexane. A sample of 10 mg was mixed with 0.5 ml of 0.5 M methanolic KOH for saponification and heated to 80 °C for 5 min then cooled down on ice. 1 ml BF3 for methylation was added with a 1 ml glass volumetric pipette then heated to 80 °C for 5 min then cooled down on ice. 2 ml n-hexane and saturated NaCl solution were added to dissolve the FAMEs and for a better phase separation. After strong shaking and phase separation, the supernatant (organic phase) was taken for measurement on the GC. The fatty acid methyl esters (FAME) were analyzed using Hewlett-Packard HP 5911A mass spectrometer interfaced with an HP 5890 gas chromatograph. Electron ionization at 70 eV with an ion source temperature of 240 °C was used. An HP-5 column was used (30 m x 0.25 mm i.d; film thickness 0.25 µm), with helium carrier gas. The oven temperature was 70-325 o C at 4° C min-1 and 0.2 µl of the diluted fatty acid esters were ejected into the GC-MS. The fatty acids were identified by comparing the retention time of FAME with the standard 37 component FAME mixture or relative to authentic standards. The GC experiment was replicated thrice and results were expressed in GC area % as mean values ± standard deviation. Statistical analysis: All analyses were performed in triplicate (n = 3), and the data was presented as means standard error of deviation (± SEM) and analysis of variance was determined at 5% level of significance. GraphPadPRISM® version IV software, San Diego, CA was used for statistical analysis.
MATERIALS AND METHODS

Chemicals
RESULTS AND DISCUSSION
Nutrient composition and energy content: The results of macro-nutrient analysis and energy contents of food ingredients are shown in Table 1 . The cereal grains (finger millet and amaranth) had a protein range of 5.7 -13.6%, lipid content of 1.7-8.2%, carbohydrates of 59-75.8%, and ash contents of 2.2% with amaranth grain exhibiting the higher protein, fibre and lipid content. The proximate composition of the amaranth grain in the present study had comparable protein (14.8-15.3%), lipids (7.9-8.9%), ash (3.3-3.9%) and fibre (1.9-2.5%) contents to similar amaranth varieties grown in Mexican highlands and Southern Europe (Barba de la Rosa et al., 2009). All the legumes studied were rich in protein ranging from 18% in pigeon pea to 21% in field bean. Legumes also contained significant amounts of crude fibre which ranged from 7.0% in pigeon pea and 19% in groundnuts. The carbohydrate content varied from 15 % to 57%. The grains were observed to contain more energy content (324-497 Kcal) when compared to the vegetables, with groundnut showing the highest content. The lipid content was highest in the groundnut (43%) and sunflower seeds (31%) and the oil seeds exhibited highest fibre content (19-38%). The results were in comparison with earlier studies on proximate composition of nineteen domestic legumes including soybeans, black soy beans, azuki beans and mung beans (8-12% moisture, 19-44% protein, 0.6-18% fat, and 4-6% ash) (Lin & Lai 2006) , mucuna beans (30% proteins, 4.3% lipids, 3.5% ash, and 7.4% fibre) (Siddhuraju& Becker, 2005) and pigeon peas (87-88% dry matter, 19-22% proteins, 1.2-1.3% fat, 9.8-13.0% fibre and 3.9-4.3% ash) (Amarteifio et al., 2002) . The groundnut investigated in the current study had similar composition to edible nuts such as almonds, brazil nut, cashew nut, hazelnut, macadamia, pecan, pine nut, pistachio, walnut and Virginia peanut in the lipid (42.88-66.71%), protein (7.50-21.56%), ash (1.16-3.28%) and moisture (1.47-9.51%) contents that are grown in the U.S.A. (Venkatachalam & Sathe, 2006) . All the vegetables exhibited high fibre and moisture contents (8-12% and 69-89%, respectively). The pumpkin and amaranth leaves showed highest ash contents (11% and 16%, respectively). The nutritional profile of the pumpkin seeds in the current study was comparable to results reported by Younis et al. (2000) for pumpkin seeds (Cucurbita pepo) used locally in Eritrea in terms of the oil content (35%), protein (38%), carbohydrate (37%), ash (3.3%) and moisture content (6.6%). The chemical composition of the indigenous vegetable in this study was comparable to that of underutilized green leafy vegetables such as Cucurbita maxima, Deloni xelata, Amaranthus tricolor, Digera arvensis among others grown in India in their moisture content (73-95 g/100 g), ash (0.8-3.5 g/100 g) and ether extract (0.2-0.9 g/100 g) (Gupta et al., 2005) . Similarly, the chemical composition of the sweet potatoes investigated in this study was comparable to that of two sweet potatoes varieties (Koganesengan and Beniazuma) in terms of moisture (69.9-70.9 g/100 g), protein (1.28-2.13 g/100 g), lipid (0.20-0.33 g/100 g), fibre (2.30-3.42 g/100 g) and ash (1.08-1.43 g/100 g) grown in Japan (Ishida et al., 2000) . Micronutrient contents: The mineral composition (calcium, iron, magnesium, sodium, phosphorus and zinc in mg/100 g) of the presently investigated food samples are presented in Table 2 . Minerals are required in the human body for numerous functions in the body and their essentiality has been well established (Gupta et al., 2005) . The mineral content of the foods ranged from 25-328 mg/100 g for Ca, 1.0-51 mg/100 g Fe, 44-1320 mg/100g Mg, 0.2-19 mg/100 g Na, 60-1105 mg/100 g P, and 1.6-15 mg/100 g Zn. The mineral content of the finger millet of the current study was slightly higher in most elements as compared to reports of mineral contents (P, 288 mg/100 g; K, 280 mg/100 g; Mg, 149 mg/100 g; Ca, 51 mg/100 g; Na, 6 mg/100 g; Zn, 6.5 mg/100 g; and Fe, 20 mg/100 g) in pearl millet (Pennisetum glaucum L.) grown in the UAE (Ragaee et al., 2006) . This could be attributed to varietal and climatic differences. Previous studies have also shown that finger millet (Eleusine coracana) has the highest calcium content (344 mg/100 g) known in foods (Hedge &Chandra, 2005) . The mineral content of pigeon peas of the present study was comparable to the mineral contents (P 163-293, Ca 120-167, Mg 113-127, Na 11.3-12.0, Zn 7.2-8.2, Fe 2.5-4.7 mg/100 g) reported for pigeon peas grown in Botswana (Amarteifio et al., 2002) . However, the calcium and phosphorus content of the legumes in the current study were higher than the range reported for similar legumes such as Bambara groundnut, pigeon pea and lima bean (0.15-0.52%) growing in Nigeria (Fasoyiro et al., 2006) . The small dried fish showed high contents of Zn (9.6 mg/100 g) and P (1105 mg/100 g). The results of the study show that these food ingredients can be used to prevent adverse effects of micronutrient deficiencies among the vulnerable groups through regular consumption.Sunflower and pumpkin seeds are usually roasted in an open-pan iron container to a golden brown colour for 30 min using traditional charcoal burner at 150 0 C with continuous stirring to avoid burning of the seed coat. The seed coat is then removed and milling is done to produce fine flour which can be used to fortify other cereal flours to make high energy dense thin and thick porridges. Sunflower seeds exhibited high contents of Na (19 mg/100 g) while the pumpkin seeds exhibited high P levels (845 mg/100 g). The mineral composition of the pumpkin seeds investigated in the present study was comparable to the values reported for pumpkin Cucurbita pepo (Ca, 130 mg/100 g; Fe, 10.9 mg/100 g; Mg, 483 mg/100 g; Na, 38 mg/100 g; P, 1090 mg/100 g; Zn, 8.2 mg/100 g) grown in Shibin El-Kom, Egypt (El-Adawy&Taha, 2001). Among the vegetables, amaranth leaves were high in Ca (264 mg/100 g), Fe (46 m/100 g), Mg (1320 mg/100 g), Na (17 mg/100 g) and Zn (15 mg/100 g), while the pumpkin leaves exhibited high contents of Fe (51 mg/100 g), Mg (941 mg/100 g) and P (845 mg/100 g). Similarly, high values in Ca (41-2597 mg/100 g), Zn (1.78-9.95 mg/100 g), Fe (4.30-47.3 mg/100 g), P (16-63 mg/10 g), Na (4.7 -241 mg/100 g) and Mg (35-253 mg/100 g) were reported in commonly consumed vegetables such as amaranth leaves, sweet gourd and pumpkin leaves grown in India and Bangladesh (Gupta et al., 2005; Hels et al., 2004) . The Ca levels of finger millet and sweetpotatoes were also high (319 and 325 mg/100 g, respectively). This value was higher than the one reported (68-73.3 mg/100 g) for two sweet potato varieties (Koganesengan and Beniazuma) grown in Japan and could be attributed to varietal and geographical variations (Ishida et al., 2000) . The vitamin content of indigenous food samples of the present study was shown in the Table 3 . The vitamin content of the grains was generally higher in vitamin B1 and B2, niacin and folic acid when compared to the levels in vegetables, while the later contained higher β-carotene and vitamin C contents than the former. Among the grains the β-carotene content ranged from 0.0 mg/100 g in sunflower seeds to 4.1 mg/100 g in finger millet, vitamin C ranged from 1.0 mg/100 g in all the oil seeds to 9.1 mg/100 g in field bean, vitamin B1 ranged from 0.1mg/100 g in amaranth grain to 1.6mg/00 g in groundnuts, vitamin B2 ranged between 0.1 mg/100 g in finger millet to 1.0 mg/100 g in pumpkin seeds, niacin was ranged between 1.2 mg/100 g in amaranth grains to 17.7 mg/100 g in groundnuts, and folic acid ranged from 22.0 µg/100 g in field bean to 110.0 µg/100 g in groundnuts. Similarly, grain cereals and legumes grown in Poland were found to be rich in thiamine (sunflower seeds, 0.55-1.05 mg/100 g; soybean, 0.91 mg/100 g; millet, 0.307 mg/100 g) and riboflavin (sunflower seeds, 0.27 mg/100 g and pumpkin seed, 0.833 mg/100 g), pyridoxine (millet, 0.46 mg/100 g; sunflower seeds, 0.69 mg/100 g; pumpkin seed, 0.17 mg/100 g and amaranth seed, 0.56 mg/100 g) and niacin (millet, 4.29 mg/100 g; sunflower seeds, 3.59 mg/100 g; pumpkin seeds, 3.12 mg/100 g and amaranth seeds, 1.02 mg/100 g) contents (Lebiedziǹska & Szefer, 2006) . In addition, the ascorbic acid of 9.14 mg/100 g and 4.40 mg/100 g, and thiamine content of 0.72 mg/100 g and 0.82 mg/100 g in black beans (P. vulgaris) and pigeon pea (C.Cajanus L.) respectively, grown in Venezuela has been reported (Sangronis& Machado, 2007) . Among the vegetables, the β-carotene content ranged from 0.7 mg/100 g in sweet potatoes to 5.1 mg/100 g in butternut, vitamin C ranged from 3.2 mg/100 g in sweet potatoes to 62.9 mg/100 g in amaranth leaves, vitamin B1 ranged from 0.05 mg/100 g in butternut to 0.42 mg/100 g in amaranth leaves, vitamin B2 ranged between 0.02 mg/100 g in butternut to 0.44 mg/100 g in amaranth leaves, niacin ranged between 0.3 mg/100 g in pumpkin leaves to 0.7 mg/100 g in amaranth leaves, and folic acid ranged from 8.0 µg/100 g in pumpkin to 85.0 µg/100 g in amaranth leaves. Similarly, the ascorbic acid, thiamine and β-carotene contents of the leafy vegetables in the present was within the range of values (3.0-85 mg/100 g, 0.04-0.33 mg/100 g and 1.5-10.5 mg/100 g, respectively) reported for the same vitamins in some underutilized vegetables (Cucurbita maxima, Polygala erioptera, Amaranthus tricolor, Digera arvensis) grown in India (Gupta et al., 2005) . The vitamin composition of the sweet potatoes investigated in this study was comparable to that of two Japanese sweet potatoes varieties in vitamin B1 (0.05-0.13 mg/100 g), B2 (0.04-0.06 mg/100 g), B6 (0.04-0.11 mg/100 g) and niacin (0.63-0.91 mg/100 g) contents (Ishida et al., 2000) . The results of this study show that there are large differences in the vitamin composition between and within varieties of the grains and vegetables analyzed. Amino acid profiles: The amino acid composition of the indigenous grains and vegetables compared with the FAO/WHO reference pattern EAA (FAO/WHO, 1991) are given in Table 4 and 5. Amino acids, a class of biologically active compounds present in food and beverages, are important for human nutrition and affect the quality, including taste, aroma and colour (Siddhuraju& Becker, 2005) . The oils seeds (pumpkin and sunflower seeds) and ground nut had higher amino acid content as compared to the other foods. The grains exhibited appreciable amounts of the essential amino acid leucine, lysine, tyrosine and phenylalanine. The amino acid composition of the grains was higher than those of the vegetables investigated in this study. Among the grains in this study, pumpkin seeds and groundnuts had the highest total essential amino acids (10.39 and 8.30% respectively) which included 0.93 % and 0.56 % of total sulphur containing amino acids respectively. Similarly, the essential amino acid content of the groundnuts in the present study was comparable to that of edible nuts such as almonds, Brazil nut, cashew nut, hazelnut, macadamia, pecan, pine nut, pistachio, walnut and Virginia peanut growing in the U.S.A. and were also shown to be limiting in threonine and the sulphur containing amino acids (Venkatachalam & Sathe, 2006) . A previous study has also showed that amaranth has high contents of lysine, arginine, tryptophan and sulphur containing amino acids (Gorinstein et al., 2007) . The vegetables of the current study exhibited excellent amino acid composition with the highest essential amino acids being observed in pumpkin leaves (12.82 %) and amaranth leaves (11.55%) with the sulphur containing amino acids accounting for 0.83 % and 0.86 % respectively. The amino acid composition of the sweet potatoes investigated in this study was similar to the profile reported for two sweet potatoes varieties (Koganesengan and Beniazuma) in Japan (Ishida et al., 2000) . The amino acid profile of some of the grains and vegetable ingredients investigated in the current study were excellent sources of essential amino acids and when consumed in combination would ensure that the requirements of the limiting amino acids in each are met. This is an indication of the possible role of grains and indigenous vegetables as sources of essential amino acids in the diets of the vulnerable groups hence the potential use in addressing nutrition and food security in Kenya. It is apparent that the indigenous vegetable protein can be used to complement the protein from cereals and legumes that are low in essential amino acids. However, the amino acid profiles of all the food ingredients studied were lower than the FAO/WHO (1991) reference pattern, but these food ingredients can be used in combination to achieve the levels of the amino acids required in the diet. Fatty acid profile: The GC-MS analysis of the lipid extracts from the indigenous foods revealed 6 major fatty acids (Table 6 ). Palmitic acid, linoleic and α-linolenic acids were the most abundant fatty acids in most of the food ingredients. All the food ingredients had high amounts of unsaturated fatty acids which consisted mainly of linoleic and oleic acids. The presence of high amounts of the essential linoleic acid suggests that these food ingredients are highly nutritious, due to their ability to reduce serum cholesterol. The grains had substantial amounts of palmitic, oleic and linoleic acid. The profile of the grains indicates that the lipids from these foods are a good source of the nutritionally essential linoleic acid and the unsaturated oleic acid. The lipid pattern of the sunflower and pumpkin seed investigated in the current study is comparable with that of edible oils extracted from sunflower and grape seed oils (Tan &Che Man, 2000) . The fatty acid profile of the legumes (field bean and pigeon pea) of the current study were comparable to legumes (soybean and lupin) grown in Turkey in their contents of palmitic acid (19.6-26.2 and 5.3-12.0 respectively), stearic acid (4-5.3 and 3.3-4.8 respectively), oleic acid (9.2-11.4 and 21.5-34.9 respectively), linoleic acid (52-54 and 37-54.7 respectively), and α-linolenic acid (4.7-10.3 and 4.2-9.2 respectively) (Uzun et al., 2007) . In addition, the fatty acid content of the oil seeds was comparable to that of other oil seeds such as peanuts and sesame in their palmitic acid (5.3-10.4), stearic acid (3.7-4.4), oleic acid (36.8-5k2.8), linoleic acid (27.1-45.3) contents, while no αlinolenic acid was detected in the peanuts as also reported in our study (Uzun et al., 2007) . The fatty acid profile of the pumpkin seeds of the current study is within the range of reports of other species of Cucurbita grown in the USA and Eritrea containing an average of 11.7-21.3% palmitic, 4.0-10.4% stearic, 13.5-37.2% oleic, and 40.3-59.0% linoleic acid (Applequist et al., 2006; Younis et al., 2000) . The essential fatty acids (EFA), α-linolenic and palmitic acids, were found in high amount (21-60%) in the leafy vegetables. This is an indication of the significance of indigenous leafy vegetables as good supplements in human diets.
. Essential fatty acids (α-linolenic and palmitic acids) are important for brain and neural tissue development. The evidence for abnormal development of children on a low intake of essential fatty acids in the Western world is becoming clear with the establishment of more sophisticated methods of analysis (Michaelsen et al., 2009 ). There are two types of essential fatty acids, the n-6 and the n-3 polyunsaturated fatty acids (PUFAS), which in most diets are provided by vegetable oils in the form of linoleic acid (C18:2n-6) and α-linolenic acid (C18:3n-3), respectively. α-Linolenic acid (an omega-3 fatty acid), is a precursor in the biosynthesis of eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). DHA is one of the predominant fatty acids in the human brain and has been found to play an important role in brain development in infants (Erastos et al., 2007) . Linoleic acid (an omega-6 fatty acid) is the metabolic precursor of eicosanoids which are a group of biologically important lipids such as prostaglandins, thromboxanes, lipoxins and leukotrienes (Erastoset al., 2007) . This group of lipids plays a crucial role in immunity, inflammation and blood clotting.
CONCLUSION
The nutrient composition of the indigenous cereals, legumes, oil seeds, vegetables and fish indicated that they are good sources of essential nutrients. Therefore, they could make substantial contributions to intakes of carbohydrates, protein, fat and fibre as well as vitamins and minerals. All the indigenous food contained appreciable amount of fatty acids and amino acids which could be potentially used in combination to meet the minimum daily requirements for these essential nutrients.
Consequently, these food ingredients could help in overcoming malnutrition and hunger among the vulnerable groups in Kenya. Our previous studies on the presence of bioactive compounds and their antioxidant and antidiabetic properties also indicate that these indigenous foods contain health functionalities that are important for vulnerable groups.
